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ABSTRACT 


The taskof accurate letter categorization (the 
abiiityeto odenticy diftierently punted (letters as 


being functionally equivalent) appears to be a factor in 


the beginning stages of the reading process. The purpose 
Ofatnisustudy was ito, €xamine the redJationship of a Jichild’s 
ability to. categorize or classaty various letter forms, 
whicly vary in) type, “style and size of print, and examine dts 
relationship to the beginning stages of reading achieve- 
ment. 

The sample consisted of eighty grade one children 
who were of at least average I.O”.:with equal Gdistribucion 
over sex. Hypotheses concerning the total sample were 
tested. From this total sample were selected two groups 
of achieving (N=28) and non-achieving (N=15) readers 
and hypotheses concerning these two sub-samples were further 
examined. 

Bach chitd was’ asdministered (ther Keystone Visual 
SCreCnane est tovensile an vadequate level of visual p10 - 
fICLENnCy., Two sub-tests of the Gates-NcKkillop. Reading Test 
were also administered ae ensure adequate knowledge of 
betters by all thevehtidren. Scores containing the 1.0. 
for each member of the sample were obtained from the 
cumubetive recorde of the: school, while the Neale Analysis 


of Reading Ability was administered to assess reading ability. 
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The Letter Categorization test was specially con- 
structed for 'this*'study.© Phits® wasi al test) whaiche purported 
to measure’ ‘the’ ‘childs? abiaii ty: t oltelassify: various» allo- 
erapus (ditierent etter styles) as members of a particular 
grapheme. The Letter Categorization Test consisted of 
Four sub-tests, each of which measured various abilities 
provosed as being important in’ ithe child's: letter categori- 
gatrouw ability, tthe ;total scores obtained. trom ithe test: was 
Purported to be the measure of etter categorization ability. 
This test was modelled on Rystrom's (1969) Multiple-Form 
Letter Discrimination Test, but modified to suit local 
conditions, 

Findings showed a significant correlation existed 
between 2 child's) seore on the Letter Categorization, test, 
and his level of reading achievement. When the 1.Q. factor 
Was .Dariialled out (of the above relationship, it: was ‘found 
thay a “signilicant veorrelation. vemained. tliustracine <a 
strong connection between these two variables. 

Aqwstieniticant sdifference in, scores was -also found 
to exist between the scores obtained by achieving and non- 
achieving readers on the Letter Categorization Test. The 
non-dchievineg readers scored consistently below ithe 
achieving reading group on all variables. 

Correlations between the Letter Categorization Test 
and tne w.0: scores ndicated ay Sienii¢geant Trelationshap 


between these two variables,visuggesting that letter 
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categorization ability as measured by the present tests 


appears to be related to a general intelligence factor. 


Educational implications and SUP eStTIONS ~forsturcther 


BeSearch were also discussed. 
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CHAPIE Rib 
INTRODUCTION AND PROBLEM 


DespileRthe attention @civen to rTre2dinge instruction 
by teachers and researchers, the nature of some basic 
skills involved in the reading process has not been suffi- 
eventily examined. Letter categorization =— the ability to 
identify various allographs (different letter styles) as 
being functionally equivalent is one of these. 

Children, learning to read must beable: to identify 
detters and distinguish one from the other. While this is 
essentially a visual) discrimination task; it can be affected 
by Ene type andistyle of print (presented, The ability to 
categorize these differently printed letters and the rela- 
tionship of this ability to reading achievement seems to 


be an area warranting investigation. 


BACKGROUND 


Letter Recognition and Reading 
Girb.ston- se t gale aGh9 62) Suepomtied jthat. wentaingstypes, of letter 
confusions were ~harderviorvehildren sto. distinguish than 
others,.resulting in differing improvement rates in reading. 
She subsequently evolved the theory of "distinctive 
' 


featucess ra suletugeolectatical Importance mupediccrimination . 
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discrimination and identification ‘appears to be a major 
Pactor in the*bpepinnine Stages of reading.” ~"Wrener and 
Cromer Cl96G/) -atco State that. © « ee Leen tLrercatiron pre— 
Supposes a discrimination of one graphic symbol from 
SNGENCY oO. «ow (paOso).°  PODD Ss tLlo¢) resulta “saci Co 
SubsStantiate the analysis of* Gibson. 

The” above authors; “although “theysrepardtdrscrim- 
ination ability as a necessary requirement for success in 
reading, do not elaborate to any extent on the possible 
Gfeets O01, Variations Of the allogerapn om tue vcirld 
a0teey to identiny Iecters, Reading ditiveuitaes can 
be traced to a failure in acquiring the proper associations 
between the clearly perceived allograph and their verbal 
response (Zeman and House, 1963). Compounding this par- 
Ciculat ltr iLcCulLly 1t appears “that sin ght vanlracronsoeor 
the allograph which are representative of H (e.g.h.H.&, Aw ) 
could add {further conutucnom to them poor Treader, so that 
in some cases he may tend not to categorize the printed 


forms as members of the same graphemic class. 


Letter-form content of children's reading materials 
BUG (1050) aside ies es Ca Romo le G he forms 
concludes 
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convinced there would be a great advantage in 
selecting a Single legible set of letter-shapes, 
keeping strictly to the lower case forms and 
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Vayhbous tothen)researchers, (Tinker; 1932) 
found that type face presented special difficulties to 
children, ‘because of the unusual shapes of certain allo- 
graphs. The weap ht ace caused ynany steimistakehntefonta C, 
aid othe tréverseestrtwatiom was st rveé : The cap BtalyO ecwas 
aso ims taken tiqurd2e Keimr vGl926): peiies cut mthat. the 
peculjarities,Ofethe splayed. capital GC, WwW, and) Mare 
unsuited to the weading materials for the young. Bite 
(1959) comme mus Porat OF this atmederateby iboldtoraheavy 
type seems definitely preferable in books intended for the 
Veryeyouncch vyary(pa hype 

The above authors, while regarding stability of 
print form as important to the reader, do not relate 
these findings to the child's reading, ability, Nor: give 
any eviaence Of cChevetiect, of varaation of letter /rorms: on 
the childts labibityite identi fiyeandecategor ze cthese 


allographs as members of the same graphemic class. 


Letter-form content of Alberta Reading Materials 

While most of the current reading materials recom- 
mended by the Department of Education for use in Alberta 
Schools at the Grade One level have letter forms which 
are —basically the Same, there is some variation!in the 
size. type. wand sty Vevot print “used. 

Variations in the way letters were printed depended 
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Each allograph was found to vary in some respect. 


Thas it appears that while individual.research 
hase DOCcuSsed Onecle GlScriminatron abit tysot children and 
the cues, Dy which such ability 2s, aequired, there; has 
been little researen which has attempted to study children’s 


Aut ity to categorize the various’ letter forms: 


PURPOSE 


ihe purpose of this Study is” to investigate 
Giwraren S Ability to categorize or classify various Letter 
rOLtmsS, which Vary in type, style and size of print and 
examine its relationship to the beginning stages of reading 


achievement. 


RATIONALE 


In linguistics there are two terms which are 
commonly accepted and are applicable to a clear under- 
Standing of letter recognition. One of these is the 
grapheme, which is the smallest unit of writing which 
can. be used in composane”’ a word (e.e. JCAT is composed of 
three graphemes C-A-T). Second, is the allograph, which 
IS any. cCype oOlvaspatticwlarm Letter in any Language (Ce. 2°. 
A.@.a.%, are all allographs of the same grapheme). 
Dale~{19/72) comments. that 

just as there are many possible pronun- 


ciations of a given phoneme there are also 
many possible visual configurations for a 
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given letter which are functionally equivalent. 
Learnimes tives he titers, of the alphabet, then,. is 

as Natlert Omens (the relevant di scriminat1on 
between categories of graphemes (p. 188). 

White cach. allograph, has. very, distinctive, differ- 
enees (6% 2¢..S: 2. &. S, Je piney. ater all chassified as 
members of the same graphemic group. BO ie i yOu ee CDs. 
in joGnade ~l qanid, p25 sth s.;woul d. seem stor ybe. ar very confusing 
Small ae FOU.» » pW LLewencount emis. 2 stable wetter environment 
an) class, ¥Wabpious sceadine materials differ in ithe type and 
style of print used, and so to some extent the letter 
presentation does vary somewhat according to the particu- 
lar book or series of books used. While this variation may 
not be extreme, it could be a further hinderance to those 
children.already having trouble with. letter recognition. 
Children, then, must learn to ignore these different forms 
and respond to each allograph in the same way. While only 
onegallocrapiiceLorm is taught co the @ehild, he ds Likely 
to see different allographic forms.,in his ,teading materials 
and it is important that he responds to these in the same 
way. Wath Engigspohavanee 2o Letters of the atomranet tie 
possible variations which might occur make it imperative 
that “thevchiid 1s sable Lo caterorige these Lettens. re 
1S this actor of fevter catecorszation whieh while mot 
Majors needs Co be Laken into accounc in youne children’s 


better ecorni tion. 
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Two facts evolve from the preceeding discussion 
Wren parti cuvarererevance to vwetter recognition.” First 
2young.crildsmustaleaynuetos,eclassify various allopraphs 
(e.2. Rear, ateaguedhasemembers,o£ ayparticular.graphemic 
GalLegorny. dnHowevertyatythessame, time he, must-alsoylearn,to 
elassify jallagraphs,which.seem similar (e.9. n-—m;. b-d; b-p) 
as different members of different graphemic categories. 

Lt appears,thenjs,iromstheypreceding discussion, 
that tor <ai’chaldayto know Che (letters “of the alphabet 
COOLOUriay, ne sould ibe vale ito ni dentity ithe serapneme.cate= 
POry to which anyeallogpraph belongs,’ The woblowine factors 
would seem important Jin a child's categomization ability 
of letters. Rystrom (1969) describes these as: 


1, Naming a grapheme category to which any 
alloerapn fits. 


ae OMatehine simi tay weorms of -clhe same ro— 
graph. 


3er Sebectimgudigveéercnt allographiesforms 
of the same grapheme. 


4, .Matching identified forme Jof a sinede 
allograph when they occur within words. 


5. <Iidentrhy different allographic forms 


as being the same grapheme when they 
occur Zin words, 


DEFINITION SOF TERMS 


Grapheme 


The ‘grapheme’ vefers to the smallest unit 
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CfevwTt Hine =wireirrean -pe—used=in composing a word. (e.g. 


bat consists of three graphemes b-a-t). 


Allograph (Allographic Variations) 

The allograph is a feature of written language 
SLLUCLUre sande tiietiyis orudy Treters to. any particular type 
Sivien ot letter in any, Languase (Ce oo. °C. giG. gi Ly ) 
Ailographic, variations refer to the distinctive, differences 


which occur among the allographs, as shown above. 


Deuter. Catersori zation AbILity 


Levrlrer GavecoriZactrOn abil CY Lerers: GO, tive ability 
to identity the various. allographic forms: as being funec- 


ErOneat ly equiva lent. 


Roni evinge, Readers 


These were, students at. the Grade One Level who 
ObDralned aye tandacd: (Sco Geistnat was one hali’ standard 


deviation or more above the mean Score on reading accuracy 


sectiton-or tire Neate Analysis Jot’ Reading Ability. 


Non-Achieving ‘Readers 


These were students at the Grade One level who 
Ootaiined. a Standarawscone that. was. one hale standard 


deviation or more below the mean score on the reading 


accuracy section of sthe Neale Analysis of Reading Ability. 
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Test. of Letter Categorization 


This examiner-constructed test consists of four 
sub-tests, which cumulatively measure the extent to which 
a ey ree can identify the grapheme category to which 
any particular allograph belongs. The test requires that 
the chiid be able to performvall of the following tasks: 
(1) State the name of the grapheme category to which 
a particular allograph belongs. (Sub-test 1) 

(2)ct ta call tiden'tacalrforns! of ta isting bel allorgraph 
(Sub-test 2) 

(3) Identify different allographic. forms as belonging 
to the same grapheme (Sub-tests 2 and 3) 

(ajo, Matcehuidentacadie Lonms Ot a. single allocraph when 
they occur within words (Sub-test 4) 

(5) Identify difterent: allographic forms as beine’ the 
Same grapheme when they occur within words (Sub- 


test 4)¢ 


Sample Stimuli 


Sample stimuli refers to the sample letter in each 
item of the Letter Categorization Test against which the 
testee must match a similar allograph. In each sub-test 
the sample stimulus is always situated on the left-hand 


Side of the. page. 


See Appendix A for a complete copy of this test. 
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Choice Stimuli 

CHOlCce = ouimus: refers to, the required letter in 
Cache Lien of the moet ter Caterorigataon srest, which the 
COS CeCe emus t Ccnoosecaan yOrder, to match ad t. toy the, sample 
Stimulus. The choice stimuli are always situated on the 


recnte—-handpside.o® the page among the distractors:. 


BebGG) CalecorizatrommCLetter ClaceiLicatilon ) 
For the purpose of this research study the words 
Meanpcen«cAtegorizamrom wand better classification” will be 


used interchangeably as meaning the same thing. 


Reading Achievement 


For the purpose of this study reading achievement 
will refer to the score obtained by the child on the 
Yeading accuracy section of the Neale Analysis of Reading 


ADELA Ly: 


HYPOTHESES 


Research Hypotnes ss ii 


Grade" Oneéuchaldren’s bility to categorize. letters 


related to their level of reading achievement. 


NULD Hypothesis 77 


there is no significant correlation between scores 
om the Neale Analysis Jor Reading Ability “and Scores on, the 


Letter Categorization (Test. 
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Research Hypothesis 2 


Grade, One vechiddren who are, more Successfull ain 
reading will be better able to categorize alphabetic 


letters. 


NUL Ih y pothessSm2 
There is no significant’ difference between the 
scores obtained by achieving and non-achieving readers on 


the Letter Categorization Test. 


Resecanch Nypothesis 3 


Grade One children's performance on the letter 
categorization tests will be related to their performances 


on a test of general intelligence. 


Null Hypothesisss 


There*is+no.significantycorrelation between Scores 


on zthe Letter? Categorization® Test wands iO." secores® 


Research Hypothesis 4 


Girls, in, Grades,Onel will be better abie. -to, cate= 


gorize alphabetic letter forms than boys. 


Null Hypethes#s %% 


There is no significant difference between the 
scores obtainéd* by* boystand® giris*on™thesLetter Categori- 


yationm Test. 
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LIMITATIONS 


The VLoLlowine slactors ALewnecogns zed as Limetang 


Pheaceneraiazabitpey.of théearesults sof thas study. 


RS 


The sample for the current study was selected 
Frometnree rural. scnoors witnin the County 
of Strathcona, ALberta: Urban students may 
exhibit somewhat different categorizational 
abilities and may or may not have a”clearer 
concept of letters. 

The children were tested after seven months 
in grade one. Consequently, generalizations 
should be restricted to grade one students 
who have spent a comparable amount of time 
in ~rade “one. 

Particular Letters of the alphabet have: a 
greater number of variations than others and 
it was these particular letters which were 
used in the research. Consequently genera- 
Lizgations would be; restricted to the specific 
letters used, 

Not allivarigtionusawhich ocear in, reading 
materials recommended by the Alberta Depart- 
ment oa, Education were used in this Study. 
Thisy would also. place” Limitations on the 


FENnera bi zapalaety of the resmite. 
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SIGNIFICANCE OF THE STUDY 


Tiemrovemot Better recognitaon and Letter—-form 
Coucent Of "reading materials Nas “been discussed in’ the 
fieroductl Len, Of Chis, Cllaptcer. SHOULdy the present. Study 
Sniicate iGnae -yOounowcri Laren lave, dibricultey “in, cate= 
PomEezing the Vallouc 3) Locrapiice vOrms said this -diztacwity 
is shown to relate to reading achievement, it may suggest 
that we need to be more consistent in presenting graphemic 
characters in all our reading materials. 

Should the present study demonstrate a relationship 
between the Letter Categorization Test and Reading Achieve- 
ment it would suggest that the factors discussed previously 
AS DCIng 1mpChlanmtietos letter Catergorizatron are, important 
im ‘developing Letter, concepts an children. 

Present. approaches to,letter discrimination tend 
to approach the letter as an isolated whole. The present 
Study may fkelp to determine, ai letter discrimination drills 
should He Structured, in .cucn. 4. Way chat «chilarenm. are 
required toe identity allographs as members of a particular 


grapheme. 


SUMMARY 


This. chaptervmnas provided anvintroduct ion sto ‘the 
research conducted by the investigator. The problem was 


presented and diseusced= “A, rationale for developing the 
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research around letter categorization was presented. 
Terms relevant to a good understanding of the study 
were defined. Five research hypotheses were formulated 
to investigate the problem. The limitations of the 
study were acknowledged and the possible significance 


of the study was presented. 


OVERVIEW OF .THE STUDY 


In Chapter II the writer will review the available 
literature which is considered pertinent to the present 
Study. in. doing 1so0, Le 16 hoped Eo) construce 4. ‘stronger 
framework in which to consider the present research. 

The a gies anoetder design of the study will be out- 
mrmed sin “Chapter "rr. Information on the sample as well 
as the construction and administration of the testing 
instruments will be presented. 

The results of the study will be analyzed and 
explained iff Chapeer EV. 

The final chapter will present the summary, con- 


clusions, implications and suggestions for further research. 
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CHAPTER, Lt 


REVIEW (OF ‘SELECTED LLTERATURE 


LeLtter dictnmznination and etter categorigation 
(classification) have been proposed as skills related to the 
deveLovment oot achnuld i Ceadi ln. -4.b cL ty’. The purpose of 
this chapcer 1s vtworold, wnamely to cousider the literature 
with particular reference to: 

(a) visual: discrimination of alphabetic letters 


and letter-like forms and its possible rela- 
tionship to reading achievement. 


(b) the relationship between classification ability 
and reading ability. 


in VISUAL DISCRIMINATION OF LETTERS 
AND LETTER-LIKE -FORMS 


Visual Discrimination of Letters & Grade One Reading 
Achievement 


One of the earliest studies to consider visual discri- 
mination of letters and its relation to reading achievement 
Wao, COndUuUGted aby Smith (1928)> Letter matching. ability 
measured by an individual test during the first week of 
grade one ~wasyvcorrelated with the results “from the Detroit 
Word Recognition Tests administered twelve weeks later. An 
analysis of the data on 200 children revealed a correlation 
ecoeiitteient.,o1 «3/ Whiten prompted otitn to conclude that 
letter discrimination could be used as a. measure of reading 
readiness because it correlated so highly with reading 
achievement. 

Such a highvJeorrelation as the above, may not ‘have 


oceurred had the children in this study been required to 
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15 
read a continuous passage of prose, rather than recognize 
words. Smithial sof podnts out, thaty the, Detroit, method. of 
teaching reading required children to use picture diction- 
armiess toe dioca teh wor disp tthayte tt hheye datdy not), recogni ze: sin, reading 
lessons. 

Sind thse is tuildivell Gidadiees Glayknvanas Lee, Gu934); to. con- 
sider the predictive possibilities of a group reading readi- 
ness test which employed letter discrimination tasks. They 
constructed a test with four sub-tests which required chil- 
driens tt oj cdiem onsrtr ates atihes da bined trys at on 

Gh) 6 match Scandital letters: 

G2), MateneVoverucace Letters: 

(3) loca te: cand ecir OSS, 40 Wiet hearcapiLtal sletter that 

didnotepelonf in ia series (0f foun letters, and 

GAt)i n of invd) dandedeslc te Yan jextinayletterwin sa sword that 

made it ditterent froma stimulus word. 

After the components of the readiness test were 
completed the authors conducted predictive validity studies 
on two undescribed samples of children. Sample one, com- 
posed of 164, subjects,) took the visual discrimination test 
abethe beginning of first prade and the. Lee Clark Primer 
test toward the vend of (the =chool vear. Tire: sane testing 
procedures were used with the second sample, which included 
100 subjects; except tie Cates Primary Reading Tests were 
substituted for the Pee—Clark Test. After the data were 
collected, scores onthe visual discrimination tests were 
eorrelated with scores on the reading tests for each sample. 


The coefficients obtained were .49 and .54 for samples one 


and two respectively. Steinbach (1940) examined the visual 
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discrimination, of,words made, toegradetonesreadingrachieévement. 


She,administered. to, her. subjects. the) Lee-Clark Reading’ Readi- 


po mate cee a os OT, 


Rescalesis. 


awe 


which »measuredithe ability to see likenesses 


and differences in letters, and the Stone-Grover Reading 


Readiness Tests which tested the ability to discriminate 
between words. eee achievement was measured in January 
and June with caleaamrae ferms «0 f ethe mMetvropoltiand tPringry 
Reading ests ,ndijtihe Pmognes give tReadimg Tests. ,rComplete 
Lest «data were ,obtained gion 6300 ¢hirstceradepwpils tconposed 
of L477 bows. .and ol 53. eins ; 

Results revealed that the Lee Clark Test correlated 
With reading achievement. 1.432 sin dlanuaxny cand: 121 ein lune, 
while the Stone~-Grover Test correlated with reading achieve- 
ment .438, and. ..398 tin ,hanuamy cand Junie mespecti veiLy.i oiThus 
it was suggested that the visual discrimination of letters 
was a slightly better predictor of reading achievement than 
was visual discrimination of) words. 

Two pamnallely studites spubdashedmby* Olson (1958) and 
Gavel (1958), dumestad pated ithel relativeimerits ofsletter 
matching tasks as predictors of first-grade reading achieve- 
ment when compared with visual discrimination and knowledge 
of letters test. Olson related the results from the September 
administered BostoneUniversity Letter Knowledge Tests to ‘the 
scores, from,.ayseligeonstructed oralwreadineleestmizgaven to 
In b72.childrenginghebruary; Using the’ same’: population from 


which.Olson,obtainedshis,sample; Gavel (1958) extended: his 
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work by correlating the September test results for 1,506 
of the children with their June reading achievement, as 
measured’ by’ a word classification test’ and’a'paragraph 
meaning test of "her’own'design. 

Although tests of significance between correlation 
coefficients were not reported, the respective investigators 
concluded*that"*réeadiness* tests Vrequiringe * visual discrimina= 
tion of letters were-a"better*predietor* of" first-grade 
reading achievement than tests requiring the ability to match 
letters directly or from memory. 

in summary to tnis poinevwne nature of the studies 
reviewed makesit extremely hazardous to develop any firm 
generalizations concerning the value of particular letter 
discrimination tasks as related to first-grade reading 
achievements for two main reasons: 

(l) “correlations in’ most “studies were not high 

and tests of significance were not conducted 
on many of the correlations; 

CZ7yPCndEeh of YEhey statistical analy sis*trom' these 

Studies "was net ’reported*making it difficult 
EOPINLEPpret Vthe results Nevertheless some 
observations may be made from the literature 
FEViEWEGYSO Fe Lar: 

First Lt"appearssthat’ the visual *dtserimination of 
letters 1s %s6mewhaepeeupertor*to ditéeceelretrerenatching 


or letter matching from memory and has’ a greater relationship 
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to reading achievement. SecondkWa PVookVat® thertwotinvese 
tigations which compared discrimination of letters and words 
as predictors permits two limited observations: 

GL) there is not much difference between letter 
natching amd® word mat chim et 'a's) predictors of 
reading achievement (Steinbach 1940) and 

(2)° *vwisuvalt discern ninatvon and: knowle dee) oR letters 
is somewhat better than matching words as a 


predictor of firet ~rade-readiire achievement . 


Wasual Discrimination of Letters and berber ake hoxrms | 
More recently an experiment which, while not using 
alphabetic letters, used close approximations of letters, 
was conducted by Gibson Bika LG .6 20), These authors 
designed a study to examine development of the ability to 
visually discriminate a set of letter-like forms in chil- 


dreng4 “through iGiyeans 'of cape. Ieee -ainm as) stated 
was 
1 noe SNe rel Louanteot at. LvVie! Compa hwson o£ 
dvfferent "age Pevels »*butsiprimnarily °%a qualitative 
developmental study of types of errors as related 
to certain "“crrercar tieauunes of verte ree.y. x Gpie 96). 
The sample consisted of 167 children aged 4 through 
8 from kindergarten through to. grade 3. Each age group 
contained at wbeast 24 children ,~idrawn?taronmmwhat appears -to 
be 4 cross section GhssociGg-economieestatus group's 
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Hanmer. “thesstandand \form was pute-on the “cop (row sot <a; box 
and the child went through the various” rows looking for 

any forms which were "exactly like" the standard. When he 
found one, he removed it and handed it to the experimenter 
and continued until he had. scanned the entire board. 
InstrucLtigns were given Very Explicitiv, “So as to make 
absolutely Cleary that only <an €xact match was wanted.” A 
demonstration was given first with very large sample forms 
and the child was asked if they were the same. To ensure 
that he knew exactly what the task was the child was given 
a Practice row onthe board avain with real Letters. “As 
well as considering left-right and up-down rotations Gibson 
tested line-to-curve transformations as well as 'close' and 
Ppreak™ br aneeernar tone. 

Results indicate that there was a’decrease in errors 
fO0% ali*transtormations as age increased. "The errors for 
rotations and reversals started high, but by 8 years had 
declined almost’ to zero. “For Lette-rigpht and up-down 
reversals" the mean error was 6.56 and 6.47 respectively at 


age 4 and droppea to U.o7 and IPOS respectively at age 6), 


Gibson et al discussing these results mentioned that 


the most obvious and hardly unexpected outcome Of june 


experiment was that the visual discrimination of Letter 
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like forms, using a matching procedure which required 
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to  boeeeceme Tathier tiat Cilinvgren bpetween 
four and, eieht: earn something about Letter-—lLike 
forms, which makes possible better discrimination 
even) Detycen somes athey Naver not coon before | .)y. 1.) sCp. 29.04). 
She continued 
See Log Rte Cm Ota YO essa tmeiandet sls Stile? dacs 
tinctive features of grapheme patterns which are 
Hes ponGged Coline aiscriminalrioneo., Letter like forms. 
Phe 2Iuplovenment. or such aiscriminatlon ££ fom four 
tO event Is thewesult of Jearning to detect, these 
MivaLliares ame son pecoumLig More sensitive to them 7. ™. . 
(Ces 29.0:4°)-. 
Gibson did therefore show a developmental pattern 
in these letter-like forms but did emphasise that this 
would “Ptkely “carry “over to alphabetic Tetters which she did 
noteuse pecause of chtldren So familiarity with. that form. 
Therefore for the purpose of reading it would seem more appro- 
priate to examine those symbols encountered in the actual 
redding DrOCcess, LOT as’ Gipson points put, there is’ at 
present, little or no evidence that these experiences 
transfer to reading. 
Cairns and Steward (1970) examined the effects of 
axe's’ Of Symmetry and Telative, "posa tion or Stimulus,” py 
means ‘ou “a wetter orreintation, task. The sample consisted 
of 60 males from private schools serving middle and upper 
class families. There were three age groups 4-2 (4 years, 
montis 2 to" 4-107 "C4" vears .* 10) months) +; o-2) to. 5-107 and 
6=2F "Coero=.'0" with UL dane each eroup.” The Stimuli were 3 


qimensuonal wooder Wetters on white’ cards. The Vetters: osed 
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Vidually “in an “empty Classroom at the school? "Stimuli 

were Presented to tne Chlidrel Witt each LeLeer rotated 

45 degrees counterclockwise. Theweni ld *was then instructed 
to place the letter next to or below the example and make 
Teo pust like mines. 

Results indicate that there was a significant corre- 
lation between age and axis of symmetry, such that younger 
children made more axis-related errors than older children. 
mn discussing these results, the”™=authors mentron’ that 

7 6 « Che present. study aildicates thatrerrors 

made in orientation of simple geometric forms as 
a function of axis of symmetry and relative posi- 
tion Of. Stamuigeal:so, occur with more comp lex 


geometric forms for example letters of the alphabet 
ee a Cisne 99 ON e 


Popp. (1964) cusiane Cibson sihypothesis of \dastine tive 
Leatures.. .—provided further insieht into discrimination of 
lower case alphabetic letters:  Usine a> sample of .65 
children aged five years and one month to six years one 
month, attending a public kindergarten, she divided them 
Lito. Live. Sroups ot thirteen, subjects veach., “Diceriminait von 
testing apparatus consisted, of a slide projector mounted 
behind a Gear projection, display panel. Two alternate 
choice stimuli were displayed in the middle two of four 
windows just below the sample. A. cerrect choice closed 
a4Sswitch and Gaused tie sprojector to advance the next 
slide. Lf the chotece was ancorrect nothine Happened and 


the subject would respond again. Re siete vot this. Stud y 
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substantiated the “distineétive features" “analysis “of 
Gibson €1962) “as Sconmfusidons -ditd ‘awise Sftom reversal “and 
FOvaAt tors (Cp=dpth-d;peb-qP id=p FP ab—p', n=u }: 

Asso and Wyke (1971) conducted a study of the 
abvlity "of young Ghirldrén cto “diseriminate spatially Yeor- 
fusable letters using four different methods of discriminating 
(naeehin ef tcopyin #Piiaming sand *writing)&© This study “helped 
to show that the matching-to-sample method of testing, as 
used in the present study is probably the most effective 
method of measuring letter discrimination ability. The 
‘subjects were 31 English children whose ages ranged from 
560065 fy ears P96 "nonths) to 6-10 (6 years; 10 months). The 
test consisted of 10 spatially oriented confusable letters 
pyq 7d Sbifuy and *n sand” to’ a tess ey Nex te n't Phify fw sand “m. 

Retsu bts tindicated thawte accuracy tof discrimination "of 
these letters seemed to be dependent on the method of assess- 
ment employed. The matching task which is the method 
employed in the present study seemed to be less difficult 
than naming confusable letters or in writing them in dicta- 
tion. This study then seemed to support the fact that a 

‘mat chine ') task tin *disicYimina tion *of! letters tis’ probably 

one of the most effective ways of testing discrimination. 

Further ’s uppoetk efor ‘the diserimination tof letters 
dELEPER ty 8s’ "supp Pied Shy Yeillaiy "and "Ry ckmar «(1969). Their 
purpose was to determine which pairs of lower-case alpha- 


betic sve tt ers’ were most Sfrequen thy ‘con fused by "pre—reéad ing 
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children. Following essentially the same method as Popp 
(LIG4) “with thesexcept ion of usine 3 sets of ‘cards rather 
than a projector, they selected 50 children 5-5 to 6-4 years 
of age in a lower middle class community and 25 children 
SsJetoos-6 dneaneupperamiddiesciasseareatteTestyresults 
indicated that most errors were reversals or rotation 
transformations, rwhichithustsubstantihatéde Péppl sz? (1964) 
findings. 

Adthough implications have been drawn to the reading 
process from many of these studies, no study seems to have 
~arectivorelatedsahisnietterhdiseriminationsabiiity.to 
reading achievement. 

However Twohig (1972) did examine the relationship 
ef ahechildhs? ebadvivetoaediGeriminatesalphabecierbe tiers 
which differed on a number of directional dimensions and 
reading achievement. 

The sample consisted of 60 grade one children who 
wereratsiedstaaverage 2£30.\nwithaanveqtalidistribusionsover 
sex and reading level. Letter, word and sentence discri- 
Minatsdonetests were!’Specially» constructed’ for thenstudy 
and were proposed as special tests of objective spatial 
disccrviminationtabél dbyland testedyatchildsPfability to 
discranminate the directional orientation of alphabetic 
letters transformed over various dimensions. 

Results indicate a significant correlation between 


dachiddas scoregen the diserimination test, time ‘taken ‘to 
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24 
complete the test and his level of reading achievement. 
SUMMARY OF STUDIES ON DISCRIMINATION 


In summary therefore the reviewed literature to 
this point suggests that the: skill: of letter discrimination 
feVan important “factor in*the~youns®ehrtid' s¥apility eto read. 
Yt “also-appears *that,"1t “is the*distinctive* features =— the 
loops and curves which are responded to in the discrimination 
ond let tex'se 

However, as mentioned previously letter forms do 
‘vary somewhat depending on the series of books used. Having 
identaiided°ekisainglesinstanéee’ of* the! letter" ¥does not nean 
thatsethe chitdawilanberabletto diseriminate aii varietion's 
oththatesame*gtapwemcfas? thee “distanetive® feature” * of these 
allographs may differ. 

ihe discrinination of <a sing le instance "of “the 
letter wotld@séem? tor besthevfirst stage.)»The’ discrimination 
andeclassification of all ‘instances of the grapheme would 
S@ent@e#o be atmorewaedvantedtstacé inthe ehild*s* letter 
RuGwUiedsceGewetf alchitd ts to ¢lassify various: salblopraphs as 
members of a particular grapheme category, it means that 
h@e elassifiicationsability must be such that he can handle 
theercask. 

ThisPgereral Meloassification abrlityvand tts? retla- 
tionshipceto réeadingtachievement will*berdiscussed in ‘the 


following» section. 
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CLASSIFICATION ABILITY IN CHILDREN 


Severalistudtes fof tchildrenss thinkine, with 
particular reference to their classification ability 
have been reported by (Welch, 1940, Welch and Lome ; 
1940, Sigel, 1953, and Wei, 1967), and are summarized 
by gkedigers(1970) se Thein findings generally support 


Piaget's theory of sequence in logical development 


and of development being related to chronological age. 
Interaction between the individual and his environment 
appears to be an important factor in intellectual develop- 
ment and consequently classification ability. Opportunities 
for such liniternamtiwon tare! tof ten jlima ted cimsdeprmi vied: envdron- 
ments, and development of proficiency in classification 
ability may be adversely affected by lack of such oppor- 
tunities. 

Taty Gils: thi s Tikes saithicc stalomieeb tsi tye Witshi epaxiticular 
reference to alphabetic letter forms, and its relationship 
to reading achievement that is of most importance to the 
present study. 

Since few studies are to be found which relate to 
the partifculan ivopiic jot euhenpryesen t is tudy Wimdst cof Tete 
research studtesjecd ted lin fthis hsiecitiion are used for the 
specific (purpdé@e tok Pivkuwetiraits me idibikie renges: im: teenier ak 
classification ability, between achieving and non-achieving 


readers, (whicl: ina teamry. cover cim to telassdtiication of letters, 
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particularly with rererence to achtvevarg-and non—achieving 


readers. 


soudtes OfpClaseiiicapion Ability: and Reading Ability 


The following studies explore differences in 
ClLassitication ability anong woodsand poor readers.., The 
Majority Of ,investipations use classification, of non-verbal 
Dapeviaisc. | lowevere fey involve alphabet sletters. Obser— 
VWeLplOnS OL perzormance On, this type ot classification, test 
give indications of how good and poor readers differ in 
Ttheiwenandline Jofarclassifiication situation srequirine ithe 
formation of class concepts. 

Differences in the ability to classify was inves- 
tigated by Kress (1955). Twenty-five pairs of boys between 
the ages of eight and twelve years were included in the 
study. All pupils were of average or above average intel- 
lecittual ability. They were, matched yon the, basis. of 
EhLoOnolocical sace.) schoo! vexperience and unted licence: with 
one member of each pair being a non-reader while his 
partner was an average reader. The tests used in this 
Study were; 

(1) Similarities subtest of the Wechsler Peele 

gencepocalenrorn Children, 

(2). Verbal S0pposites subtestuof sthe Detroit: Tests 

of Learning Aptitude, 


(3) Goldstein-Scheerer Cube Test, 
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(4) Wisconsin, card’ Sopeane beste, 

(5) Weigl-Goldstein-Scheerer Color-Form Sorting 

(6) Kasanin-Hanfmann Concept Formation Test, and 

(7) the Gelb-Goldstein-Weigl-Sheerer Object 

SO Rte est. 

ire naterials Of thermlast five bests include” Dlocks,” geometric 
forms, colored materials, or representative objects. The 
fast four tests “requrre-the=-pupir-vro-sort ‘the materials into 
classes and to“verparrze the prince: pLe~-or-eacn~ SOrting. ~ On 
some sub-tests the pupil is to give the principle of a 
sorting done by the examiner. 

the Lindines, of tie study indicarce a distinct 
difference in performance of good and poor readers on the 
CONCEeEDpt) formatiom Cests which required: clacsili cation aoLLicy’. 
Poor readers exhibitved the following characteristics: ‘they 
racked versatility and flrexibilryey in handling classi= 
fication tasks; they showed an elementary dependence upon 
the obvious physical characteristics of the materials; they 
lacked adequate labels for common, socially approved concepts; 
their classification ability appeared to be more concrete 
and less abstract than that of good readers; ‘and tWey “lacked 
adequate concepts for dealing with language, “particularly 
reading. Detter webassaiveation being ‘a comewiat Similar 
ae! should, it is hypothesized also indicate differences 


in performance between good and poor readers. 
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Braun (1961) developed a concept formation test 
tuvolvinge -classiiteation 1.0L SEL LeswaL avords -toustudy =the 
relation ‘of <clasciiication ability and) reading. achvevement 
atl the third, fitthvendsseventhegrade@ Levels. ~Boys )in the 
Cale Park (Michigan) Vubliesschools patelicipatedyin therstudy. 
Overachievers and underachievers in reading together with 
a comparison group of average readers were selected at each 
of the three grad@& levels. All pupils were given the appro- 
priate Level of sthe Gates jheadineg (lects 24 Selected sib] test s 
efethe Wechsler intel cencenscale Lor Children wereadnin-— 
istered to the under- and over-achievers being studied. 

As. the “measure of. .the ability. to iclassifty . Braun 
developed.«<a test rconsistinge of twenty. concepts. For each 
concept there-were six (series, of, four,words. These series 
of words, ,werey,typed_on cards ,resulting,in,six cards categories. 
On each card there was one word that had something in common 
with one word on.each of the Other Jeardis cGinweyset: (Of wcards. 
The pupil was required to give a generalization or classi- 
fication which would include the six words which were 
examples of ythescategoryiecivenyonhthercardseforgeachticoncept. 

Results;oGatheyinvestigation indicaterthatleoncept 
formation based on classification, as measured by the test 
developed by the investigator, was more closely related to 
reading) achievement vat theesfiifith andrseventhwerades than 
was intelligence. Further interpretations based on the 
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ts The handicapped readér (of normal intelTi-= 
gence) represents a special population in 
classificatton-abitity-andoLe relatively 
deimedent in this proba ylindependent 
cognitive process. 


a Certain children apparently reach an 
asyvnrLore in Classitveation abidity at the 
end of the early elementary years that may 
ACCOUNteLOr an A2Symplotve an their reading 
aevre, end OL the primary stages. 


es Gontanucus erowth Ain reading despite difter= 
encescuun factors found to be necessary tor 
success~at-—dit herent prade—Levels may be 
aterrvputapre vo (che possibility phat various 
Stages in reading tap correspondingly advanced 
Stages An the concept, formation process. 

4.9 Use “ofwintelligence tests as, the basis for 
expectancy seems questionable since the 
practice 2s tollowed with the very children 
in whom intelligence and reading are least 
closely related (pp. 71-72). 

In ‘discussing the situation of the ‘under-achiever 
in "reading, Braun "suggests that what appears to" be related 
to their achievement is their classification ability. 

We °do" notrsnow sas yet jh ati. *thves'e. "Chi ldr enti 

are “f0ineg to contanvue permanently Low in this 

major *coen Prive process tot ‘classi hitcatiton: of 

if they are simply uneven in their development 

Cp &6S05)*. 
Titts *ePacsit fcailon "abit yi,* wilthi pa rtsici la r weitfe vencet ito 
abpiabet felVettens, would it is felt also be closely 
related to children's reading achievement. 

Janral awisciy GL 9162))i eottuidtize de (th eatcilm ssaivhica Pxitonirab ili ty 
obi Lpoichoys. andi teinmiis: yini te ralde s: fourm thromweh-sevent Hin the 


public schools of Springfield, New Jersey...) At each) grade 


level, half the pupils were boys. Of each sex at each grade 
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level, half were advanced readers and half were retarded 
Readers as. measured ~by Cali fonnd a Reading. J esits .. Fomm CC 
of the Elementary series and Form AA of the Intermediate 
series... The intelligence, quotients of the pupils .ranged 
frp, 79» tos 138 .gibased jon, thies Ca latornaay Ghowx tf Fo nm chest 

of Menta Matur itye Tot assess, the) abid ity: to! classi fy, 

the following tests were used: 

fly) o i hesCondore Ror my iSorten oy (Lest.~g and 

(2ro_ sthcs fersite 6 ixt deisdicomss Oty stra, Gabe west 

of the Goldstein-Sheerer battery of 

abstract and concrete thinking tests. 
Only the performance on the tests was evaluated but verbali- 
zation was not excluded though it was not essential. 

An over-all comparison of performance of the pupils 
in the situdy mevealed..that,cood, readers wene characterized 
by. abstract thainkine: tn tthe, .cl assditica thom tests. In 
addition, the significance of the relationship between 
classification ability and reading achievement tended to 
become greater in higher grades suggesting the possibility 
that reading comprehension at higher levels takes on more 
absimacity qatadista easy. 

The, girls tested tended. to behave more abstractly 
than the boys perhaps indicating why boys have a higher 
inca dence, ofedasabidity in all phases of Language than do 
girls. fihitse conclusions wats, dinawne by ctheyeuthorn.firiom the 
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Since the reading process involves alphabetic 
letters, it. wouldijseem important to.examine the .extent,to 
whieh,good and, poon readers classify .vazious,letters,, in 
Order yvto .seevif differences insthis “area exist as ywell,,. -as 
thicvysltauwould appear has «clear simplicettons for weadineg. 

Wickens (1963) investigated the relationship between 
pegdamrability aud uclassiLication ability by analyzing the 
performance of twenty-five average readers and twenty-five 
pooryreadcrs,on}a asernies.of yolassiftication tests. ,All pupils 
were in grade four with average and poor readers being con- 
pared onygthe.followine classification tests: 

(1) the Raven Coloured Progressive Matrices, 

(2) Word Grouping and Figure Grouping of the 


Erinany Mental, ,Abilighes Tests, 


(3) Shure-Wepman Concept Shift Test, and 

(4) Rapaport's Object Sorting Test. 
The, activities the pupiilsvdid vim relation uwto.these tests 
included choosing a geometric design to complete a matrix, 
selecting .a_non-exemplar of .a category consisting of ,either 
words or figures, and sorting representatives objects or 
variously shaped and colored geometric blocks together with 
eiving.a.neason fLogyecach sorting. On some sub-tests, the 
pupil was.to\give the organizing principle basic to. a sorting 
done.by.~jthe examiner. 

On both,the manipulative tests and the verbal test, 


thesavenage .readersuvere significantly smare proficient in 
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Classicivcationm ana recoonition ot classi rications than 

were the poor readers. The good readers also were more 
proficient than poor readers in verbalizing the organizing 
principles tor, bases “of “categories. (Poor “readers tiad par- 
Prciianr aithicubty ain fiving «the oreanrzine principle of 
a,volassification which was done for them by the examiner. 
While the study provides definite differences between good 
and Wooor Teaden, it tS not scVear if these differences would 
Sta livextst with sa tette, clacesthication «Cask (involving tne 
catescarization of certain letter varnrations. 

Rystrom (1969) measured the extent to which children 
€ould recognize and “classify Letters. Durame -che spring “of 
1269, CNGeRYStrom ut ip be rorm better Discrimination Mest 
was individually administered to 93 primary children in 
a rural Georgia Negro School. Titse cese, CONS TS ting Of 
Ginee ‘parts Lequiired sihe, child to identtiy difierent: letver 
forms. EXCept stor “Suade sk. ventire sclasses were ‘tested. 
Grades used were Kindergarten, Grade 1, Grade 2 and Grade 3. 
All groups were chosen by random selection. Inherent in 
this study wasiya classification jor cate gordi zation jtask ~of 
agicind es the (ohild was required tosidentuly) thesletters: 
as belonging to a grapheme class. 

Results indicate the mean scores increased with 
prade Hevel. OAS an vest tot natubationganadwmoLre experience 
wath graphemes thesehiidren in each hegher verade consistently 


achweved higher scores on this test. The mean scores 
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differences between each grade level and the next higher 
grade were significant at and beyond the 0.05 level using 
the Welch Aspin t-test. Thussit.weuldjappear thatichildzren 
have less trouble owith letter variations, ,asvythey ,getsolder. 
From these results the author made two principle 
observations, about the letter confusions made by children 


J. 2 children whol makesthese,tvpes of errors 
Have COorrectliyeacentiiged, the sieniivcank features 
of a letter but have avoided treating the non-signi- 
PLOanNe VAL Latvionsmas sien riicant also. They 
incorrectly identity, the particular letter because 
they do not distinguish between the letter, the one 
in position and the same shape in some other posi- 
EVOu, “US ine sone, O14 the fourvredges of the Letter as 


the axis. Secondly, some children have not yet 
fully ,identitied significant and. mon-signifticant 
Variations POreoepartteularueraphere ok. Op. pao). 


However, ,~.while.sugppesting .that this sletter categorization 
ability was related to reading achievement, Rystom did not 
freiate it dinectly sto the reading process .by.measunine the 


child's reading achievement. 


sunMary O21 otudies Of Classification ADIIIELy 


Findings of peneral investigations ‘of classification 
2DLEuLY OL youn? Chicidrenwindiecater that plroiictency iin 
rorming classifications @ncreases with age. Pre-school 
children tend to havelconsiderable difficulty with classi- 
fication: Ability to classify continues to develop through- 
out the early school years. In grades fouxy through six, 
ehaidren show increasing wse of hierarchiealswelassifieation 


together with inecreasime recognition of relationships. At 
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this level,'*children®°tend to use generalizations as torganizing 
prineiples For the Formation "of classpetedtions. 

The“sttdtes of "classification vabilivty d6éfcgoodtand 
poor*readers clearly indicate ‘Significant differences in 
avtiery tO perrornmeclacs is .cativon) tasks... (There. also were 
significant differences between good and poor readers in the 
generality or abstractness of classifications that were used 
imtOrming classes OF “Objects. The good readers were 
better able to express the organizing principles of classi- 
rications. than were fpoor readers; However it is still not 
clear-—1t this difference would occur in a classification 
task Anvoivinge alphabetic Letters: as’ proposed, in this study. 

Comparing the performance of good and poor readers 
Ona Classiticatbionm tasks Appears to. be al usezulL approach £0 
acquiring information about aspects of classification 
a0 ity wand LES possi pie relation to reading “abitaty.. ihe 
use of classification tests with non-verbal content has 
yielded valuable information about the ability to form 
class concepts. 

However, “sances etter recognition can be -aftected by 
the type and style of print presented, further study is 
needed ‘of classification involvine alphabetic Letters to 
obtain a more complete picture of the relationship between 
the classificatton of, categorization of ‘alphabetic letters 


and reading achievement. There appears to wbe lattlhe ‘or no 
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research which has looked at the child's elassifiicatwon of 
allographs and its Felationship, toureadine. Inn Ehew fol vowsne 
chapter, the desdoen Wor such A Study will be described 

using Speciiicalliy, socal Letter forme ac used Ln Aber ta 


schools. 
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CHAP Ti Re tik 
THE RESEARCH DESIGN 


This chapter describes the research design, sample 
Selecuson, Lest oistruments incindipe their reliability 
apomvalivdity, the @gpiuec etudy,. method (otf data cobiection 
and Linally the stetistical teasures used in. analyzing the 


data. 
Te DESIGN Of THRE STUDY 


The main purpose of this study was to investigate 
the vabiiity of gerade one children to categorize or classity 
wVartOous. Letter LPOmne vand examine ithe, velatrtonship to the 
beginning stage of reading achievement. The children's 
abidity to discriminate and) categorize alphabetic letters 
was assessed. A sample of grade one children having at 
least average 1I.Q. was chosen with equal distribution over 
sex and over high and low reading ability. This involved 
forty boys and forty eric with the same mumber of minh 
and low readers in each group. Hypotheses involving this 
total sample of eighty pupils were then tested. Following 
this, two groups of achieving (N=28) and non-achieving 
(N=15) readers were selected from this total sample and 
hypotheses concerning these two sub-Samples were further 


examined. 
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INAL, SAMPLE SELECT LON 


Ane, povpuUlartaom tor t{hisescudyawas chosen) from ithe 
grade one classes of three schools in the County of 
Seoracncona ochoul oystem. Ie -Cntvarnem Comprises ine sehe 
sample, were distributed over four different classrooms. 

A grade one population was selected because this is the 
first year Ol formal leadiie: 1nstrucGion,and 2c 1S ab) this 
Teveirecnac Some anitinence of letter discrimination. and 
letter categorization ability on reading achievement can. be 
expected. 

sance it wes, tnougnt "that vistial diiticulties might 
influence the performance on the Letter Categorization Tests 
the total population of eighty-six children were administered 
a visual screening test. The Keystone Telebinocular was 
used to assess cach child's visual 7effiterency . Lae: Curivdren 
WELEsLested Oneal)! sthe Keystone )\Victiain DULVGY nests bo gain- 
an overview of their general visual ability. However for 
the purpose of this research the children's visual evaluation 
Was made On three of "the Neystone Visual isurvey Tests -= 
Tateral ‘posture, fuston and usable visvon with both eyes. 
All these tests were given at near point. These three basic 
areas were considered to be essential for unhampered visual 
furct1oning while “reaginge., Further, near-point was used 
becauce all the testime, involving Viston was performed -a't 
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children were eliminated from the sample and referred for 
further visual testing: 

Ptjwastalso Lebtipthat phereniidren,had,.toy,know,the 
Petters ,ofubheralkphabet riguchildren’ sx_scores.were to@gbe 
meaningful. Consequently :fhe+Gates»;Nekillepy,lettersknow; 
ledge (upper and lower case) subtest was administered to the 
grade one population;remaining' in, the .sample.,; Any children 
wWhepcould ~notszrecognize*all thersletters.jin,this»testywere 
eliminated.-fromithe sample..~‘On.the, basis,of,this,test,one 
child was further eliminated from the sample. 

The remaining, eighty children.constituted,.the,final 
sample for this research study. This sample consisted of 
forty giris.and)fotty -boys,p;withsasmeanyage of 82.14.months 
and a standard eee GivSDazo MOOkhs.  Erom. this ‘sample, 
were selected two groups of achieving and non-achieving 
readers, On the. basis of their reading accuracy performance 
Ongthe Neal eyAnalysis ol gheadine gAbt lig, (FarmyA,1l966) . 

The achieving reading group consisted of ten boys and eighteen 
PirisyywWwithiadmeanyGchronologicalp,acewotiy $2. /54monthstande«a 
Standard ,deviationy,oip,3. 42 amonths.»eihe jnonsachieving 

reading group gopsistedsotetensboysgandytiveseiris, with a 
mean chronological age of 81.60 months and a standard devia- 
taon,of,6n84emonthsey Tablea,l.summariséessthes-chronological 
ages, 1.Q. and. reading accuracy scores. for,the sample.and 


sub-samples of achieving and non-achieving readers. 
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RIP. TEST INSTRUMENTS 


i. Ihe Keystone Visual Survey fests 


This visual screening device is produced by the 
Keystone View Company of Meadville, Pennsylvania, U.S.A. 
It is anfindividualVy* administered test which involves the 
use of the Keystone plelebinocular.instrunents | This instru- 
meng requires—theychitd to~ look ithrough?two glass lenses and 
respond to the examiner's questions concerning the visually 
presented stimuli. Thes total tese consists of} fourteen card 
presentations or subtests nine of which are placed at the 
far POLITE POSition whach iis jtWelequivatent ick an actual 
distance of twenty feet. The remaining card presentations 
are placed at the near-point position which is the equivalent 


Of anwactual, distance oo. }Sixteent inches: 


Zs Pie Gates: McKillop tagnostic Readine «Tests 
(Sub-test III-IV) 


This insierument is) Intended Lortaudivadual idaapnosis 

OL Yfeading Gifficultives.§ [herejaretvanious sections to this 
battery including the sub-test used to test children's letter 
knowledge of both upper and lower case letters. This par- 
ticular section consists jof a single sheet of paper on 

which are printed albiwthe alphabetic letters in - random order. 
On the top section) of Sthe space. the. letters argeilprinted in 
upper-case lettering.’ On-+the bottom half of this page the 


letters aire! printed in lower-case lettering: 
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Thaisidmstemument requires the child to look at each 
letter afidiname! the-individual; letters as’ he comesttoveach. 
Upon successful completion of the upper-case letters: he 
commencesithe dowerecaseile trersgaeThisttotale nh -test¥con- 
sists of the 26 letters presented twice and normally takes a 
few minutes to administer. 

Tetensuce atemrate resulltis, a child whois expe- 
riencing difficulties in his single letter knowledge would 
also be hampeted in) discriminating various’ different lLetter- 
form presentations and also this would affect his reading 
at near point. Therefore, considering the nature of the 
test instruments involved in the present study, the foregoing 
subtests were used to screen out children who could not 


recognizenalitthes letters of the alphabet. 


Sey pooh Prinony Mental Abild ties  Creva sed 1196 3:) 


This instrument was designed to provide both WAU TG EAT oy 
factored and general measures of intelligence. At the K-l 
level, there are four sub-tests, each of which measures a 
primary ability while the total score provides an estimate 
of general’ intelligence. The four primary abilities assessed 
by the sub-tests are: 

sub=-test I == Verbal Meanings The child is required 

to demonstrate an understanding of orally expressed 

ideas DY markingvone of four possibile pictures. 


There are forty-nine test items as well as seven 
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practice .ftems. 
Sub-—teste2u=eNumber,Facility:..tThis is comprised 
of+-simp Le wduantitative aproblems p-requirine the 
ChibLdjgoyvcount, addandssubtuacth. ~Lhe child is 
asked to respond by marking the appropriate number 
of eae Ree There .aré -twenty-seven test items 
and seven practice items. 
Sub-test 3-- Perceptual Speed: The child's ability 
to see likenesses and differences between objects 
and symbols (pictures and silhouettes) quickly and 
acevurately.,~is measured: .This,is.a matching £0 
sample task consisting of twenty-eight items and 
sevenapractice Ltemsw.,tThereésisia time limit. for 
eh ics test. 
Sub-test:4)--Spatial Relations: , This. sub-test measures 
anchaldJs.ab#lity.toevisualis ze, objects. andsfiicures 
rotated in space and the relations between them. 
Thegiirst. taske@edujres.the,childid. tos mark the choice 
figure which completes the sample stimulus. The 
second task involves completing a geometric figure 
from a given model. Altogether there are twenty- 
four. test,items and ten practice, items. 
Reviews. (Bursoc, en 972)" have indicated, test—retest 
peu iadiny coc crane ee ranging: between, .83, and, 95. 
Validity for thie, test was established: by cae ee test 
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Reading. 


4. The Neate AmatiwsisrTof Reading Abblit (Torn eA (oie O)) 


This test was chosen as the measure of reading 
acn2evement mainly because it. dg both easily administered 
and well standardized. This oral rneadineg test allows for 
a measurement of reading accuracy and comprehension ability. 
Allowance is also made for reading rate. However, these 
last’ two measures were not included as they were not 
considered! pertinent; to, thisj;study. 

PNG vest, swhaech (1S acminierened andiv cdl yw icon= 
Sists*orm six passaves of graded iditfticulty and increasing 
length, with controlled variation of vocabulary and sentences. 
Reliability coefficients for reading accuracy, scores) on 
#lternvate forms=exceed™.96 (Neale, 1965)... A validity 
coeftiicient jor 695 was,obtained fusing the pooline square 
method over the following nee er BaldandsOnerMinute lest, 
Hol buvn Scale, Peel English Test. and the, Schonell,» English 
Usage Test (Neale, 1965). Table 2 summarizes the mean and 


Standard deviation of the reading achievement measure. 
iV. ~gbEO LS! GCONSTRUGTEDNMFOR, THIS STUDY 


A review of the related fiterature ‘indicated that | 
no test was available which measured an individual's ability 
fo. catrerorize letters. Also not available were tests which 


measured aspects of letster discrimination and letter 
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Classitication together, “Therefore sour sub-tests ‘were 
Cuiraemrcted in Order tO assess these, discrimination —— 
cCategoriuzatl om abr] ites. 
. ° * 

The purpose of the Letter Categorization Test 
was to measure the subjects' ability to discriminate 
letters and then categorize these alphabetic letter forms. 
This test was constructed to measure certain factors which 


the researcher proposed as being important in a child's 


cater oriza tion “abplity. oftletters. valhese ofac tors twee: 


1. Naming a grapheme category to which any 
alVoprapirftrrres. 


2. Matching similar forms of the same allograph. 


3 Wi tSe heiotin g rdiiiter ent valszhogenaphic Thor ms! vofathe 
same grapheme 


4... Matching, identical forms ofa Sinclie alio- 
graph when they occur within words. 


one identi fying ri fiiere nt eal lognapiniic Liiortms gas 
being the same when they occur in words. 


Four sub-tests, consisting of fifteen items each 
conpreced vthe total Letter Categorization iTest. To make 
the test more relevant to specific local conditions, 
alphabetic letter forms and their variations were chosen 
from reading materials recommended by the Department of 


havrGemion,. for use in Alberta Schools. 


See Appendis A Lor a- complete, copy of the, test. 
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The Letter Cateporuzatson Test 


K* 
Sub-test 1 


This letter identification. Sub-test was designed to 
assess an individual Ss ability to Adentity and name~'the 
letter variations found in children's reading materials. 

Pt also™satistied™ the first” requirement the’ researcher 
mentioned as being important in letter categorization. The 
test consisted ‘of’ fifteen letter form presentation’, ran- 
domly selected from all the letter variations the researcher 
could find in children's reading materials recommended by 
the Department of Education: for use in Alberta Schools. 
These letters were placed vertically in three columns down 
the page, with equal spacing between each. The student, 

was required to name each letter-form as it appeared. No 
advatice practice was piven “ror thi's® subtest. Le willl® be 
Weted "that ‘cursive letters nave? been anclirded Sn tiis*® and 
other sub-tests . They were included in order to measure the 
extent to which children in Grade One were able to correctly 
rdentivy aitograpis “in cursive form.” These cursive Torns 
were found to appear occasionally in children's reading 


materials reviewed by the researcher. 


*K* 
Sub-test 2 


This again, was an experimental test constructed 


by the researcher and designed to measure the extent to which 


*x See Appendix A for a complete copy of the subtest. 
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a subject ‘had “attained ‘the ‘ability “to categorize alphabetic 


Tevters witch Giseered In Size, —prant torn and style o1 


Presentarroi. Lower-case and Upper-case letters were both 


chosen ‘and tiefuded 19 tis’. test since "they are 


both 


encountered “in chitrdaren's "readin Mmecerewats at the Grade 
S 


One level. The actual letters were directly selected from 


the following basal readers: 


Pes TCO y Shomer umes es a GLI basal header veLLles 
SS CoO ee nee sees litte stets eae bere die Ned der oer Les 
Lire a LOye wb OM eats. cee a ee ete whee Dasal, Reade erves 
Sounds Around “the "Crock ~.... Ginn Basal Keader series 
On Crerry SUIECet ww... sda os oe GI Daott Meader oerLes 


ATter "the Various ecctcer*Lorms tau been 


selected they 


were isolated and extracted from the books by a photographic 
process. ALl> the Vatiadtions Of tne Vetter forms were 
assembled together and randomly selected for use in the 
better. Categorization Test... The Letters used in this sub= 
test, and for the total, test were, selected on two criteria. 
Firstly, the letters had to occur in commonly used reading 
materials for grade one children. secondly the letters used 
had to have ta number of possible variatromrs so as to test 
tints atepyorization abivatcy. 

Selected alphabetic letters were used to construct 
a test which elicited a matching-to-sample response. The 
choice "stimuli? consisted of a’ "sample ‘stinul tis,” three ‘di's= 
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which nevertheless could still be classified as a member 
of that stimulus group. The sample stimulus was placed on 
the left side of the page and the choice stimuli plus the 
distractors® werelthenwrandomly pdacedtopithe: righit) onethe 
same horizontal plane. Dhasss ‘pots tilom Tier oititih es diet t eis 
onttau hori zontiall planerase thus sami ler ito thes spatdal 
positioning ofs die tte risitin® al mormatily readine? situation» 

The subject was given two practice attempts using 
twor dette res not) usedi imi ithe letter, siamp ber When ‘er noxs 
were made on these practice items the subject was redirected 
ti4 thet te nro walsticiomnecited .t hiEaichassampiiessitet ter ne the 
test was presented on a separate sheet. The subject was 
required to draw a circle around the choice stimulus which 
matched the sample stimulus. A single point was given for 
each correct choice. The following is a sample of one 


item of sub-test 2. 


K* 
Sub-test 3 


A wanda tiontintfounay occu mned: tin isub—tesit 3. ge Whiasbe 
a- tea pile) (stimu bars) wails? Seu ll presented soni tthe: Lefitesside a) 
the’ page, five stimulus variations were placed on the right- 
hand side along with three distractors. These stimulus 
Varia tions (wemer placed -initvandom\orde pitor tirespriivehty,) imedn 2 
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plewe. Again the positioning off the vetters ‘on, the hor. 
Zonueay plane +5 thus Similar to /Chemooatial posteronins: 
CmPLOLtCrs Anva mMormad reading) SutbuaeeLon ; 

The subject was given two demonstration attempts to 
emsure, that, he clearly wunderstoodpehe instruct Lons:,.)) ive 
demonstration items were not used in the test sample. When 
errors were made on these demonstration items the subjects 
were redirected iwWitil the error was corrected. “Each demnon— 
Stration was carried out on a separate sheet. The subject 
Was ereduired to draw a circde around ‘the five alVoerapnic 
variations which represented the same grapheme as the sample 
Stamusis, A Sine Le, DOint was Piven or each correct weno .ce . 
Anetotadl of five points ‘could be \waineda tor taenti1 tying, aa l 
five allographic variations presented in each item. The 


foitowin'g Gis \a° samp'le* of ‘one’ item Of :sub—tesitt 3% 
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Sub-test 4_ 

This sub-test consisted of letters included in whole 
words. lt wasimeonstructedtby thegwritern@in order) to, assess 
the: subfiec tsis-abikki ty ao: mG) matchebdenticalefoumseof«a 
single allograph when they occur within words; and (ii) iden- 
tity dififeremt ahbhographiesforms as tbeimgitheasame gzuapheme 
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were the same as in previous subtests there were added to 
this test other letters which hitherto had not been used. 
Gwe purpose Lor using words in thas particular sub stest 

was in order to more closely approximate the reading situa- 
tion encountered (by, the child, namely the discrimination 
angecacevoriyZation Oi. LeGters withinawords. 

Priteen wtems, wer ¢ includedyan® this ‘test? Eight 
three-letter words, six four-letter words and one five-letter 
Word comprised the total of fifteen items. Using a stra- 
Gitied random procedure, £ive of ithe stimulus Petvrers were 
Dice @atnthe Initial position. Of the remaining, Cwo. were 
piacea in the final, iposition and one in thercentre. For 
the four-letter words, two stimuli were placed in the 


inaeral position and) two were placed an the medial ‘position. 


The Senet On this test. iwas (similar ropthat of the 
other Letiter Categorization sub-tests. The stimulus word 
ame. choices were placed on a horizontal line and the 
subject was asked to choose the word which was the same 
asmrnemiarst word. [One point was etven tor cach. tem 
correctly marked. The following is-a sample of one item of 
Ssub=—test 4. 

lay Cas alc Cama O 

As sub-test 4 was new, an item analysis was con- 
ducted in order to determine how efficient this sub-test 
was. This,dtem, analysis. provided, information, aboutyeach 
item of the test, such as; how well each item correlated 


with the total. tests,how,well.each item, separated the,good 
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(those students who were above the highest cut-off point 
of 40 on the lerter catercorization pest)? and poor, Cohose 
students who were below the lowest cut-off point of 20 on 
the, letter categorization test) ‘students: the degree of 
difficulty of each item; and the number of students who 
CHeneis SOL \Obat vem comrech or Vinecornect. 

An analysis of this sub-test showed that the degree 
of diffLi¢ubty uot Gthesvariousettemstidifferédatrom T5Atto 
sen, Cthas®iblustratingvaclair.cons#sitency Camenguthe 
items of the test. Biserial correlations were reported 
Vary ine Ppiromye4setos.83%showing tthat-alinthetitemsiofrthe 
Sub-test appeared to relate strongly to the total test. 

When the total sample was analysed according to 
their performance on each item, it appeared that the top 20 
per cent of students generally scored well on each item as 
expected, making a small number of errors. The bottom 
20 per cent of students generally scored lower, again as 
expected, and appeared to make a greater number of errors. 
This pattern appeared to be consistent for each item 
in the test. The amount of spread between the good and 
poor students on each item was as expected, illustrating 
that each item of sub-test 4 was sufficient to separate 
the students. 

When the test score means were analysed, the general 
trend appeared consistent. Those students who performed 


poorly on the particular item in every case had a lower 
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test score mean than those who, didwwelld on the item. The 
amount ofvwarigtion detifered°accordine* tothe Ltemy+but the 
Variation tthatvdidiocctrstipporteéed thelpoint?thattals 

items! in'this’sub-test were sufficient to discriminate 


between the good and poor students. 


Vatiadt ty 

The purpose of the Letter Categorization Test 
has been explained previously. Items which required 
discrimination and some categorization to be made were 
based upon Rystrom's (1968) Multiple-Form Letter Discri- 
mination Test. This test served as a model in developing 
certain sections of the test., Letters were chosen which 
nadea larce umber (Olrn variations. bue whichwenildren 
could be expected to be exposed to. 

The Letter Categorization Test, after construc-= 
tion, was submitted to a panel of graduate students and 
professors who were ‘asked (|to indicaite “their approval j/of 
certain items, based upon the purpose of the test and the 
erieerion Lor (test construction tas «prev ilouslyidescnibed. 
Subsequently three items were eliminated and sub-test 3 
was added as it was thought this could complement and balance 
the other tests. Improvements and modifications were also 
made to the "Instructions for Candidates’ as At ‘was thought 


some of the wording was confusing. 
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Thus,, piven "he purpose fog) this test, as’ well 
asp the nature of the task required by, the test, at was 
felt therefore, that these instruments actually measure 
what they propose to measure. Subsequently it is con— 
sidered that this device fulfils the requirements of 


eontent validity, 


Relgapility 

A split-half method of achieving a measure of 
reliability was used for the present tests. Dividing 
the test tends to shorten it considerably and also tends 
to reduce its reliability. Thus a Spearman-Brown formula 
Was applied -invorder-to correct) {or wes reductions: an 
Men Stine Lie reliability coctitcLemtaa on the ~Letuver 
Categorization Test was .84 using the Kuder-Richardson 
formula. 

Therefore it may be concluded that for this 
test there exists a consistency of agreement between 


even and odd scores using a split-—-half-test of reliability. 
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Vie eA SOM neers ia a0 


A Pilot study. ~usin¢ ten gerade one. children, divided 
equally into heen and-iow, readers fon wtihe basis jiof (their 
teachers’ ratings, was conducted approximately one month 
DeeOotet Ow tne “nal datvas.cO Lec tion. The purpose of the 
pilot study was to obtain further information with regard 
to the following areas: (a) to determine whether the 
Letter Categorization Test should be administered individually 
‘dr in*groups: (b) to test whether there wasievidence of 
ditrering performances by the high and low, readerss, and (€c) 

Fo vcneck Out the test sinstEnuct2ons. used, ase well as the 
amount of time “necescary to complete the tests. 

On the sbasas of Ptie result cseometae ps Ot Sitady the 
following decisions were made: (a) the Letter Categorization 
Test should be administered individually, to “each child ‘in 
the sample; (b) the format of sub-test 3 was changed, from. 

a manval “Ghassifiication test where (Che sehitd had to, physically 
manipulate cards on which the letter forms were printed to 

a paper and pencil s,test for the child *e=ceuvenrerces’ (cy “two 
Sinmibar-i-tens —inwsub=test 4 were altered. It was observed 


that (a) the children comprehended the instructions adequately; 
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(b) the sequence of test administration as first devised 
was adequate; and (c) the total time involved in adminis- 
terins the Letter Catecsorization Tests was fifteen’ :minutes 
which did not appear to cause the children any undue 


Saoraaneot) ate ue. 
Vir * COELECTLON TOP = DATA 


All the visual screening tests were idividually 
administered by the experimenter to each subject in the 
original sample. This screening process lasted approxi] 
mately 10 minutes per child. The Neale Analysis of Reading 
ADGLILY “was: also) dndividually administered. “Approximately 
10 to 15 minutes were involved in this test depending upon 
the number of passages read. 

The Letter Categorization Test was administered 
Pret vVLdudely tO each enitd in the ssamp le and took abort 
fifteen minutes. No group tests were administered as 
part of ie data vcoOULee ron. 


All of the foregoing tests were administered during 


regular class time in each school. Private rooms were made 
available for each testing session. The to. Rik. Sarma ry 


Mental Nba es Test scores were obtained from the cumu- 
leatave Lecord caras of each child np the sample. The 

aAdminastration of’ the 1.2.0, ‘test was carried out one month 
Previous £0 tue “research by, the Guidance Officer, Lor the 


County of Strathcona. 


beelivab we x : . 
tae - aa ohh — 
~e ho hihs a bewnovat oss 


eosuntm ob OEE ep ntl vit aD 


- we 
wien yrs eb wo. ot in yay “ens 
7° 8 a 
iif 
a : : 
ATAG 0 age TOMAO _ ie | 
mt Site 
7 
jw etess ainda ‘Teue 4¥ 
| ‘ 
j u a sy Sy 
i f : i} pif 
nf ¢ 
Lew ete e lenta 
Pas 
J a =i Dae 
-baou eogseeaqg Yo 10dm 
ue - 
7a +9106 ot 
ig ad [ide ioee e3 acer 
’ » ry a 4 
it iZ = | ) re 2 
; rifles 
ei 
r gai sgaTo0? wis * ta 
q dosas at smn. aasis 
; coors 2 antiresa3 ines | rot ohdk 
- as » 
7 = Pee 
ant do s1Ssv esse0o8e Jeet 2S gELEdA 
dy ot Bbitd: ! 16 %o #B@bTe5 bre 4% 
a - 
) reo bokites afw sa0% .0.7 ofo 26 nOnaEeaee 


1 wwe vd doseseot off 
-#07OONU IL 2 te 
at 
- - ' 
_ 


56 


Ve BSE ANALYSES) OPO DATA 


The data for this study were analyzed, using the 


following procedures: 


(1) 


Gy) 


«3, 


(4) 


Pearson Product Moment Correlation (DEST 02) 


Correlation matrices were computed for 
cater onibzation,.teading ande«k.Q.,.vaniablLes 


OVE of Gadi 4250, PpSin eS EX -asid ytotal sample. 


Ba Gt le b.Gor nelLatLom sCARL S/hPy a2) The effect 


of Ghre -he0 4 uvariablhe wasspantiiatlhed owtefrom 
Beading pad sca tego nization, comme la thons, }to 
see if the relationship between reading and 
letten categorizatiom ds tidl, sexis ted .om «was 
dependent on intelligence. 

One-Way Analysis of Variance (ANOV 15) This 
one-way analysis of variance was used to 
determine whether differences existed between 
the reading groups and between boys and girls 
on the categorization scores. 

Ptemeanwa lysis (TEST OL) Using the item 
analysis, test reliability was obtained as 
well as an indication of how well each item 


was answered. 
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SUMMARY 


in this vehapte: the deshene and sample selection 
wos discussed. "PEtercy, puplls*constatured tne Linal 
sample. Hypothesis were tested using this group. From 
this eighty were selected two groups of achieving (N=28) 
and mon-achieving (N=15) readers. Further hypotheses were 
tested using these two’ groups specifically. 

Lest. Instrument construction, alone wileh validity 
and reliability of the instrument were reported. The 
Letters Categorization Test was shown to: have ea reliability 
Of .54-usine the Kuder Richardson, 20 Formula. “A; pilot 
Study was conducted, which provided valuable information 
to the researcher in planning the format and presentation 
Of the tinal "testing vrogram. —Finably che data “was 
Statistically analysed with the help of various programs 


held by the™Department or *Eddcatiron “Research "Services. 
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CHAPTER IV 
ANALYSIS AND INTERPRETATION OF DATA 


The purpesevor “this chapter as ~[o, present and 
discuss the amalysis of the data under the following 
headings, which coincide with the hypotheses presented 
in Chapter 1% 

1. Letter Categorization ability and Reading Achievement 
with the total sample. 
2. Letter Categorization ability and Reading Achievement 
with achieving and non-achieving readers. 
3. Letter Categorization and Related Variables. 
I” LETTER CATEGORIZATION ABILITY AND READING 
ACHIEVEMENT OF THE TOTAL SAMPLE 

An overall view of the total sample of eighty 
grade one subjects was taken to determine whether there 
was a relationship between letter categorization and 
reading achievement. 

Table 33). outlbines the pmean Seores andistandard 
deviations for this "total, semple as jweli ias the achieving 
and non-achieving Ponies on the etter Categorization 
Test. Tablei; 4 | outlineswthe mean "Scores! and standard 
deviations for theyitota’ sample) as swell) asi uboys and girls 


on the Letten Categorization ses t.. In each case results 
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tended to approach the maximum score possible particularly 


One scubp—-tests) 1,12 sande 4... 


better iCategorizationsand Reading Achievement 


Résuits¥fior theatotalesampletandicatetalicorrelation 
of .42 between letter categorization and reading achieve- 
mnentewhach waseéstenitficantyatpthe, VO5,level. Results for 
tne various sub—tests of the Letter Categorization Test 
also indicate significant relationships with reading 
achievement (Table 5.) Significant correlations were also 
PomTrerto-exrlstbetween—-sirb—tests srs sane trem tora rest 
Wilh= reading accuracy. \(p = 305) .'* However a more stenificant 
correlation was found between subtest 4 with reading 
aecurac ys (p<) 21017) 

TABLE 5 
CORRELATIONS BETWEEN LETTER CATEGORIZATION 


TEST AND READING ACHIEVEMENT 


LETTER CALEGORLZATION TESTS 


Reading Sub- SuUbS Sub- Sub- Popa 
Acid eve= besteittect 2 testes test 4 Letter 
ment Catego~ 
measure rizgation 
Reading - rs oo - 
Accu- 225 -.12 a20 138 e42 
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When thei l.Q@.~ factor was subsequently partialled 
out from the foregoing correlations (Table 6) sub-test 4 
maintained a significant level’ of correlation with reading 
accuracy «(i .-<a Ol). Statistically cicnitiacant levels 
were also maintained between the Total Letter Categorization 
scores and treading -acturacy ep) <m,05)). 

TABLE 6 
CORRELATIONS? BETWEEN LETTER "CATEGOREZATION TESTS 


AND: READING? AGHIEVEMENTCWITHME.Q.9 PARTIALLED OUT 


LETTER CATEGORIZATLION®TESTS 


Reading Sub- Sub- Sub- Sub- Total 
Achieve-— test. 1 test 2 mesh. 3. tect 4 ust eer 
ment Cale co 
measure rization 
Reading Kx * 
Accu- Lay -.08 abe ne | 726 
racy 


ee significant at the .01 Level 
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Correlatiops “fom Boys and Giurts petween be trer 
Categorization and Reading Achievement 


When the total sample was broken down into boys 
and girls Grable 7) it was found that sisnificant corre- 
lations existed tior the “boys (between -sub-—tests 1, 3:54 
and the total test with reading accuracy (pi <.05):: Signi- 
fieant correlations for thefpiwiss were Found» to. exist 


between sub-test)3 and the total, test with reading accuracy 
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(p <,-.05) and!ibetween sub-tests 1 and 4 with reading 


accuracy (psf. 01s 


acptLaived Cu bIOb sBoveGuir es COnre let Tons 

Wohnen Fihe WO shactorywas <supsequentily parntialled 
out fromathe jforegoing correlations, (Table 8) only sub- 
test 4 maintained a significant level with reading accuracy 
Com <2. 050%. 

Sub-test 4 appears to have maintained the highest 
and mostwconsistent, correlation with reading achievement. 
The apparent correlation between the Total Letter Cate- 
gorization scores and reading accuracy may possibly be 
accounted for by the rather strong influence of sub-test 
4 whieh eonsitsted tof letter variations within “aiword. it 
appears noteworthy that sub-test 4 was the “only letter 
categorization sub-test score to maintain a significant 
positivescoruelation with reading aecuracy tafter the 


intelligence ifactor had ibeen tpartiailed out. 


Catrelatmonsgior Sex, 1.0. and keading Achievement 


Correlation coefficients were also computed 
between sex, face; 9b20. Vande readin: “achtevementss Tapia. 4 
inmonudermto  oheckythe importance “offl..0. dniychildren's 
reading. Results/‘indicate significant, relationships 
between (sex thts. 31) ands: 5¢e.50) Wwitheredding: accuracy 
(p : UL, The decrease im correlations between the 
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Parvialled) owt, was thus verified hbysthe presence of the 


LeQ.) factor in thesewcorrelations. 


TABLE E19 


CORREEATIONS BETWEEN)SEX, AGE, 1.Q. 
AND READING ACHIEVEMENT 


SEX AGE ko O:. 
rs kK 
Reading Reading Peel 06 Asie 
Achievement Accuracy 
Measure 


eo oni aiean t sae Udy dev els. 


Analysis on Varianmcevcitar BOYS sand, Gills 


In order to further analyse the relationship between 
letter categorization and reading achievement an analysis 
of NalLiance was Carried out to détéermine, ii differences 
on letter categorization scores existed between boys and 
Siris.= The data are shown, in Table 10 and indicate no 
SiOmurroant sdirreuences: over the isub-teses and toetal test 
score. - This apparent lack of difference’ between these two 
groups Yonithe Letter Categorization Test was not unexpected 
considering that these two groups contained 


both achievingwand nom-achievwing jreaders, 
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18 har Poller CATEGORIZATION: ABLLITY AND 
READING ACHIEVEMENT WITH ACHIEVING 
AND NON-ACHIEVING READERS 
Following an analysis of the total group of 
subjects, achieving and non-achieving readers were then 
analysed for the purpose of verifying hypothesis which 
centred around these particular sub-samples. These two 
sub-samples contained 28 achieving and 15 non-achieving 
readers 
Covrelabions Metween fuetter Pategorization and Reading 
Achievement for Achieving and Non-Achieving Readers 
An analysis of the correlations between letter 
categorization and reading achievement for achieving and 
non-achieving readers (Table 11) indicate significant 
correlations for both achieving and non-achieving readers 
between isub=tesitG4 amd ‘Treading acGuracy (p <.05). Statis-= 
tically significant correlations were also found to exist 
form non-achieving meadews,, betweem sub-test 1 and the reading 


accunacy score iC = | 7st ip Ss . 02). 


Correlations eo) § Achieving and Non-Achieving 
Boys and! Giris 


These achieving and non-achieving groups were 
further broken down by sex and an ane Lysc@ms "OL the: corEee] 
larione between the Letter Categorization Test results 
achievement scores was conducted (Table 12s 


and reading 


These correlations proved to be rather low and non- 
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6ipniticantiin alpattern somewhat) similar to that jalready 
discussed for the achieving and non-achieving groups. 
Sub=test 4@ proved to be Significantly correlated 
WithPreading Jaceuracy (€p < .01)9* for both fachieving and non=- 
achieving girls. However, while jother correlations in 
some cases were high none proved to be significant except 
Sub-test liwhichi correlated significantly with reading 
accumaey [Or Monrachgevineg. ginls ir) = 1.67, "~p < .00)., Apart 
Erommtnese,notother correlations were found to existeéwith 


reddsye s2ceurac ys 


Pati ene! COL fa ELOm Achlevimes and. Non-ncnieyi ng 
Boys~and Girls 


Asta wesw. t Of partial Ling out vtine iO. ‘acter ra 
Patten Similar to that finvolving, the tetal) eroup itended 
to emerge (Table 13). The resultis of sub-test™4 tended to 
be Most  cOnSsictent it 1ts correlation with reading accuracy 
for both boys and tgirls). Smb-teste@l also remained signi- 
ficantly correlated *with-reading Jaeccuracy for the tnon- 
achieving boys and pirls. Again a PatCrerne Or enonasilenificant 
correlations emerged for the remainder of the results. 

When interpreting these results however, the reader 
is cautioned in forming definite conclusions on the basis 
of the above-mentioned data since the number of Subjects 


in the foregoing analysis tended to be small. While ait 
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the correlational elements are correct, the small number 

of subjecitis in’ onemeroup: i(e. ¢.«Nou-achnievine girls = 5) 

drevniniluence@, byvwtine: number af Vartables in the above 

correlations thus reducing the meaningfulness of that 

gLoupeand icorreliations associated with it. 

Analysis of Variancexto Determine Differences between 
Achieving and Non-Achieving Groups 

Inviordern fo further janalyse the relationship between 

letter Categorization and| reading achievement an analysis 

of variamce! was e@arried out to determine if differences 

in letter categorization scores existed between the reading 
groups: j|Tables (4 and 15) indicate the means and stan- 
dard deviations for these groups, while tables (16 and 17) 
summarize the analysis of variance. The data are shown in 
Table #16 ‘and, indicate sigeniftcant) differences over sub-test 


3) Geanditheatotal etter categorp zation scores (p < Un), 


but not over= sub=tesits J vand «2. 


The differences between achieving and non-achieving 
readers proved to be significant for both the total Letter 
Categorization, Test and sGgp-teets*3;and 4 as mentioned 
previously. These major significant differences continued 
to appear after the Welch T Prime Adjustment Test had 
been used to adjust for the unequal variances that existed 
Ln these HCW rosie wel ables ot). 

Itids interesting) to mete. that the apparent 


greater diiferences Sbetweeny the groups existed in test's 
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Consisting “of "sire le letters -Yratherenan “words! tA 
yossirpler-exolanatromw for this le*thar-rhe-tests *consirs- 
ting “of betters were more "¢Pearry *a*etrassritveatton *task 
than tlre “sub-—test consisting of words from which the 


children”’could "obtain other *ctes *wtenit*thevword: 
cia ha Re LELTER CATEGORIZATION, AND RELATED VARIABLES 


Prevrous studies “in, tnhe*areaY"or VPerterVMdrserimi= 
PeeLOninularr te. LO ss) Stiver and Hagin, 12960 iCalenan 
and Deutsch; “'964- "Belmont &*Birrechs §¥965) ehaveeratised 
‘the question of a relationship between discrimination 
einer rey, ard. bro: In¥the area ¥Yof*caterorizattion*and 
classificatton” Studies "by Braun’ €1963) ®and*Jan-Tauseh 
(1962) have raised a similar question. Few studies have 
looked at alphabetic letter categorization and its 
reration *to'*%:0. “The present section therefore will 
eoneider uc wrelattonshipesol 1. QO. sand letter icategori= 
Zatroneability. The aintercorrelations between the various 
Sub-"testsvotr* the better Caregorszation Test*willr aisomre 
examined, as well as relationships between sex, and 


Petter, CAategorivacionrapDrerey 


Letter Caterorizattuneandel. (0. 
The. SRA. Pramany Abilities Test .as > described 


im Chapter Lili soiiarctamcotal estimate ‘ol igenecral intel— 


ligence. Tabilee Clepepecsents | the morrelation! coelfiacients 
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established in the present study between the general 
intelligence measure and the Letter Categorization Test 
for the itotal samp le:. These correlations appear to be 
moderate. 

Statistically stenific¢ant feorrelations were 
established between sub-test 1 and the total Letter 
Categerization Test ip =< 305) ¢and [1/0 Further, a greater 
significant correlation was established between sub-test 4 
and sie Oat (p. 4 01b?- 

Correlation coefficients between sub-tests 2 and 3 
with I.Q. failed to reach an acceptable level of signi- 
ficance and tended to be extremely low (r = -.01; r = .17). 

It appears therefore from these data that there 
exists a possible relationship between letter categori- 
zation ability (as measured by the Letter Categorization 
Test mand. a... 

Intereornelations: of Sub-Tests of ithe Letter! Categorization 
Tests 

Correlations between the four sub-tests of the 
Lette® Categorization; Test, were’ computed in order to 
obtain a measure of the internal consistency of these 
letter categorization subatests. “Ihe correlation (coe fii- 
cients “and their Levedis fof significance are shown vin Table 
CLO) 

| Some ,) but) notpPallfotf the Letter Categorization 


sub-tests, which were constructed for this study reached 
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therveritersionslevelmor sienificance qi; 05) sy) Only, sub= 
test 3 .hadiia high correlation wiith the total Letter 
Catecorization @lesteGne= 275; pases l)oe tNone cof pthe 
other p-intem—correlations were exceptionally high. The 
fact that ithe correvations, tfor ithe mostiipart, ‘were both 
positive and significant would suggest the existence of a 
commons factor --' lettericategorization ability.,. However, 
the’ laek of) Wien correlationm coefficients would also, indi- 
cate that each test) is measuring something different. The 
correlation coefficients between sub-test 3 and the total 
Detter Catervorizarion scores are) the: only correlations 
which are high and which reached a statistically signi- 
ficant level at the same time. 

When@the I-0Q. fLactoy wast partialled out of the fore= 
going tcorretations (Table 20), it was found except for 
Ssub-test 3) that! all’ othérocorrelations: were low. Sub- 
test 3#remained at exactly the same Significance level as 
previguslyrmentioned, possibly indicating that it is the 
only sub-test which is measuring the same ability as the 
total Stestj and which, at the same time is not influenced 
by the, J .@t) Gact om, 

Following. the analysis of the intercorrelations of 
these sub-tests, using the total sample, achieving and non- 
achieving groups were used in further analysis. These two 


groups were combined and intercorrelations of sub-tests were 
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obtained;): The correlation coefficients are shown: in Table 
(214)k 

Reqults sindacate that correlations while still low 
exhibited the same pattern as previously observed. Sub- 
Pest. > aenim cormelated highly with the total ;Letter Cate- 
S0rization+score €r = 1.94). 

These data therefore would tend to suggest that 
Sub-test Bimay possibly bei thei most meaningful instrument 
for the measurement of "letter)catesorization” ability, 
while the other sub-tests seem to be measuring different 


abiiiectes. 
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CHAPTER V 


SUMMARY ,. CONCLUSIONS, .IMPLICATIONS AND 
SUGGESTIONS FOR, FURTHER RESEARCH 


Li. SUMMARY 


The main purpose of this study was to investigate 
Phe ability of ¢rede tone children to; categorize alphabetic 
letter forms as members of a particular graphemic category 
and examine its relationship to the beginning stages of 
‘reading achievement. The children's ability to categorize 
alphabetic letter forms was assessed by means of an instrument 
devised by the researcher. The letter forms involved in 
the test were extracted directly from reading materials at 
the Grade One level recommended by the Alberta Department 
Of Educatron .fornnuse in Alberntayschools.. 

A sample of grade one readers of at least average 
lL. Qsewas chosen with equal distribution ,over .sex and 
reading ability. The total sample involved groupswot forty 
boys sand forty segiris. 

Two groups of achieving and non-achieving readers 
were further obtained from the above sample, for the 
testing of other hypotheses. These groups contained twenty- 
eight achieving and fifteen non-achieving readers, with 
ten boys in each group and eighteen achieving and five non- 
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i bad ba FINDINGS AND CONCLUSIONS 


Nulid Hypothesis 1. 

There is no significant correlation between 

scores on the Neale Analysis of Reading Ability 
and scores on the Letter Categorization Test. 

This hypothesis was rejected for reading accuracy 
scores over the total sample. Further, whem the. 1.0. 
factor was partialled out, the correlation between Letter 
Categorization and reading accuracy remained at the same 
bevel sOt eSiond Licance <p) < 7.0 5.).. 

In .terms of the achieving and non-achieving reading 
groups this hypothesis was not rejected since none of the 
correlations reached the ..05 level of sisniticance. 

This hypothesis was not rejected for the boy and 
Sire eroups. While, the relationshipywas sientricant for 
boys tend *e1ris “of "che total *sanpre wrey readine "accuracy, 
rt d4d not.cxist once the £.0. factor was removed. When 
[.Q. Was subsequentiy partialled out, none of the correla— 
tions reached the .05 "evel of ‘sa¢gniticance, for ether 


boys or giris. 


Conclusion 

The’ test ‘results suggest that’ Letter ‘Categorization 
tended ‘to “be tighly rrelated’ sto ‘readine accuracy. In view 
of "the Nature ‘of ‘the "test Wt ‘would ‘seen that “the child's 
une vy tottdrec min hratres a pirape tic “let Cer *forms “and cate 


Forive! or'*c Passat y *tirese® Vetter forms into certain graphemic 
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CaLvegorles 1s cloeely related to has ability ‘to read accu 
rately, thus cont@mmming the original research hypothesis. 
Aive Letter Catesomization: Test: appeared to have a strong 
relationship with reading accuracy, even when the I.Q. 
EACtOrswas partialled out. AVpossdible explanation. for 
thismcould ber that, thevperceptial skilitis imvolved in /the 
better Gatesorizationr test (é.¢. identityine “eraphemes’, 
matching allographs, categorizing and classifying allographs) 
are similar to skills involved in the reading accuracy sec- 
tion, of the Neale Analysis of Reading Ability, and) thus. even 
when the i2.Q. factor ads partialled out the skills because 
theveetermclosely related, remain to cive this strone) rela— 
tionship. 
Null Hypothesis) 2 
Miveve ai ceno) wsketl fi cantwdltnenence spe tween 

ime scores obtauned Dy achieving ana non-achLleving 

readers on the Letter Categorization Test. 

This hypothesis was rejected since the analysis of 
Variance indicated that the, achieving and non-achieving 
peanine eroups ditterca sstenime cantly inv their Letter 
Catesorization scones. A tcomparison of means revealed that 
achievine and non-achieving groups differed significantly 
CDmeca Oras “Onl Theat Letter Categorization scores. Further, 
usines the Welch: “TN primemodjustment, of, loTects for unequal 
variances to account for the unequal numbers in each group, 
there continued to exist a significant difference (p < .01) 


between the means of each group. 
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This-nypothesis was rejected ior sub-tests 3 and 
4 since the analysis of variance indicated that the achieving 
and non-achieving groups differed significantly over these 
Ssub-tests also. 


Conclusion 


The present data tend to indicate that the ability 
to) categorize, alphabetic, letter, forms, appears, to. be, a.dis- 
tinguishing factor in differentiating between achieving 
and non-achieving readers. These results further suggest 
that this apparent deficiency in letter categorization 
ability displayed by the low reading group might be a 
Comeeibuting factor) to their, lack of reading success. 

The present finding lends support to Kress (1955), 
Braun (©1961), Jan=-TausGh (1962) and Wickens (i963) and 
other studies cited in chapter 2. While these studies were 
CONncerned. Mainiy With Object cClassitacation, tt appears that 
this same ability, when transferred to alphabetic letter 
Classification requires the same, skill torts mastery. 

Thus it would appear that those children who have 
attained a higher level of reading accuracy would also be 
more capable of categorizing various alphabetic letter forms 
as belonging to the same graphemic category. This finding 
confirms the original research hypothesis indicating that 
Grade One children who are more successful in reading will be 
better able to categorize alphabetic letters. 

Taide] Hypothesis 4 
There is no significant correlation between 


scores on the Letter Categorization test and 
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This Nnypotmesis was reyected sor 1.0. scores, over 
themrtotral=sample. Statistically ssteniiticant .correlations 
(p < .05) were found to exist between Letter Categorization 
ana 1.90. Scores ‘Lor the “total sanpile. With reference “to 
supe test band sub—test 4, Statistically significant’ corre— 
MAGlons /also existed swith 0. (thus adding further support 


to the original hypothesis. 


Conclusion 

The data pertaining to Letter Categorization scores 
and I.Q. seem to suggest that the factor measured by these 
Letter Categorization Tests generally tends to be more 
highly related to a general intelligence measure. 

nat would appear from the above results that theories 
Which contend that ‘categorization ability is related to 


i. Q.. would be wupported, by. the, findings) of his study. 


Null Hypothesis 4 


There is no significant difference between the 
scores obtained by boys: and girls on the Letter 
Categorization Test. 

This hypothesis was not rejected for scores obtained 
bys «boy's, and igials-s» A one-ways analysis jot variance) whitch 
compared the means for these two groups of readers on scores 
on, the Leéttieim Caitegomiizath om dieists i ndic aiteds miot isaie nasftiicant 
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Petre, Catecorization fest, Sincemscores: tor boys andi giris 
Were not Sienmirreantly ditrerentsovet any: SuD—t eleton 
Conclusion 

The results show that there was no' difference between 
the mean scores obtained by boys and girls on the Letter 
Catecorrzatron Teor. Research Hypothesis 4 was refuted by 
this finding, tis indictetime that inmlsiaint gradetione are 


no better able to categorize alphabetic letters than boys. 


Theories which propose that sex is an important 
factor in jclassification have not been supported by .this 
study. Sex as a variable, may have value in categorization 


Satuations. other than those ~wsed in this study. 
LIMITATIONS OF STRELSTUDY 


in addition, to those Linitations adtready outJined 
in) Ghapter 1, the followings. factors became apparent to the 
researcher during the period of this study. These factors 
May, bend to limit the peneralizability and applicability 
of the findings. 
re The average 1.0. for the total group (x = 113 was 
approximately thirteen points above the normative mean. 
Therefore, the sample involved in the present study may 
possibly be atypleal? in, their Level of general intelligence, 
2 During the actual testing, the researcher noticed 
that some children tended to omit items. Inmjsome cases 
theisresearcher redirected the child, after having eiven 


the, required practice teems. This departure from the 
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Standard method of test administration may have possibly 
introduced some bias in the test results. 

36 The photographic process used to extract letters 
from books, sometimes produced unclear letter forms. 
When these test sheets were duplicated, not every test 
sheet was identical in clarity. This could also have 
biased the test results. 

4. fhe®usel orveursive® vetters™ produced “conflicting 
results.s°* They were) included in order to measure the 
extent to which children in grade one were able to iden- 
tify allographs in cursive form. Depending upon the par- 
ticular class from which the subject came their ability 
differed. During the testing session it became obvious 
that some ehitaren fad more experience with these forms. 
Again, this.would tend tobias, they,resudes 

5. Duentosschool’ commitments yy thes rnesecarcherywas 
forced sto .test ysevetal»~chPldrenginetheslatesatternoon; 
when, the vatten tion Level sofsyoune gpupils isiknown “to 
dGZop.. compared eto the mornine periods. Because of this 
time—-testing factor -chiddpenmtesited: during thas. period, 
could possibly produce unreliable results. This time 
factor also Sen be; nes pons ible sor saubivas fim the ‘tease 
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OC. While an item analysis of sub-test 4 was performed 
£o demonstrate the adequacy of the test with this 
particular sample, it is felt nevertheless that this 
particular sub-test has some serious limitations for 
rucure research. Thespnumbem.ot diseractors inciuded In 
each item were not sufficient to prevent a student from 
selecting a particular response because it was "different" 
from the other responses. While an item analysis has 
shown this test to be adequate it is felt by the researcher 
that this sub-test may have certain deficiencies when 
measuring the child's ability to select the choice 
Stipullc in COMtext. Some students may have used other 


cues in selecting the correct response. 


Since sub-test 4 frequently appears in the pre- 
eeedinge chapter as a statistically stenificant correla- 
tional item, the reader is therefore cautioned in drawing 
any definite conclusions on the basis of these above 


mentioned facts. 


INy SUGGESTIONS FOR FURTHER RESEARCH 


On “the basitsvots the present study; he following 


areas of research are suggested: 
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ie A further study may be. ‘conduweted using Grade. 1, 
Aa an We Rimes Be This type of developmental study would possibly 
PEVEGELMEE Peer er Cate porization ability is effected’ by 
age, aS Suggested mr tire presenc scudy. A study of this 
type may also show if there is an increase in the mean 
scores obtained by ‘each successive higher grade in the 


Letter Catdgonizat toniMest 4s suegesitedt by¥RySt rome (L969) . 


agp Research might be* conducted using both lTetter 
categorization and’ object"classification tests.” These ‘two 
ibypes ote hMaystraments®cotld*be eorrelatéed with*reading “in 

a manner similar to the present study in order to confirm 
studies of both type. 

Ss There is a definite need for the refinement of 

tne letter categorization instrument used in this study. 

The photographic process seemed to produce unsatisfactory 
letter prints of the extracted material, and thus the test 
instrument did not give the appearance of being a neat test. 
A duplicate study with a refined format would be useful in 
verifying or, disputing the present results. 

4. The present study has explored one aspect of concept 
formation ability (classification of alphabetic letters) 

and has used one evaluation instrument to. do so... A useful 
Study could be conducted employing a battery of classafi-— 
cation. tests, which might be verbal or non=verbal ‘in. nature, 
towdetermine which teses or, combination of tests provide 


a eomprehensive pictutewot classification and which is most 
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5. A further study, more closely involved with reading, 
in which the reading passages from the Neale Analysis of 
Reading AbiNhs 8 aire ety ped Pedi fi¢ment printostyles ,eand 
used" as" a measure of reading abil ery feodkd tbe helpful®ain 
aseCo Sing wore Cirect "Or VaLratlons =o f the print Lorn .n" an 
aCuvalL, Teadin. a-luat Lon. 

G:. A iiethenm study tay be conducted which looks at 
the comprehension aspect. Tren tvetter-Catervorrzatron— rest 
could be correlated to the reading comprehension measure 
of cheidren, in order to see iF ‘the skis Pnvolved in 
BeEttew categorization are related to the comprehension 


s 


ebaity Of Children’. 
IMPLICATIONS 


ie The LEesults of this study sugeest tiuat the mon 
achieving reader differs from the more successful reader 

in, bis/ner ability tosaccunare yy pcateeorl ze alphabetic 
nee Prusipeltewould scenhthattthosewehiddrens experiencing 
dapPiacculoy. Gin Melietdatrcegorization ofealphabetic, dwetitier iforms 
would? beneLrr vf rome*traitiney inteGeh+atwayt that the yi are 

Mee ete to rdentrry"arVorraphs asimember's® of? a® particular 
Erapicne. “They “should féarn to» avoid responding ito non-=— 
Signriticant fervcireseana, Lo -distinpuisn oOnc= prapieme Lrom 
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Whiten might be, dsed to acCcomp nish thas voatl .” “Arter “a 
child has been taught to name each of the B graphemes in 
Ene box“ aet™ thie ™side or the sample page "ne shoukd bem2bpfe 
fOmLrecentCiry Cache beOMTtNe pare Uyec ere lIne nit. Next, ie 
Mapncry ve Carent corerrere the Bs ortaesimitar, page "which 


qoes not contarn “the Lecter “cues atetne*side. 


i Since the results of this .study suggest that the 


non=achieving.reader differs,from,.the,.achieving,readen in 
his/her ability to accurately categorize letters and since 
this ability was shown te Mave a stenifiiacant relationship 

to, Yeaoine ability. We isuspests thativstabevitcy of- print 

Form could ‘be importancefor jthe young child learning to 
read. This. study Vendo xcupport tol thes position of Sir Cyril 


Bure, (1959) who suceeerte that only one Ssinele ‘type face 
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shoudd be used in books printed for young children. It 
appears that non-achieving readers need much of this 
Stability before they are exposed to other print variations. 
ai. The results of this study suggest that maybe 
Special drilis wit need to be constructed for those 
children who distinguish between significant and non-sig- 
nuppocant -Leatures, “but do motydistingeuish between Letters 
im diinerent spatial orientation. 

a. In "Order sto ctranster tthis sletterecatecori zation 
abliity to a reading situation, the child may be -civen a 
‘Short passage with words containing letters he confuses. 

He may be instructed to underline these letters with 
diftterent colors, Bfor cxampue, Wlue? Borkall ib s red ior tall 


d's and then read the passage. The purpose of the under- 


Lining would be-to help ‘focus Nis “attention on those Tetters 
he, €ends’ to categorize diftierently. 

on Since the inability to categorize alphabetic 

letter forms appears to be consistently related to a low 
level of reading achievement, it could therefore be readily 
used as a diagnostic instrument by the teacher or reading 
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